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Interfacial Dynamics 

Interface 


Two phases 



Aim: the measurements of the structure 
and dynamics of certain liquid - fluid 
interfaces using an ensemble of 
techniques in collaboration : 

1. Surface light scattering spectroscopy 
(SLSS) 

2. Brewster angle microscopy (BAM) 

3. Drop-shape analysis 

4. SLSS and BAM done on an Interfacial 
Footprint 




Geometry of Fluctuating Interfaces 



Polymeric Aqueous Two-Phase Systems (ATPS) 
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Two phases 


PEG-rich phase 


DEX-rich phase 
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Concentration of dextran (DEX) 500k %(w/w) 



E. Atefi , J. Mann, H. Tavana, Adv. Func. Mater. 24 (2014) 6509-6515 
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Interfacial tension (mj/m 2 ) 


Interfacial Tension Measurements with 
Aqueous Two-Phase Systems (ATPS) 



E. Atefi , J. Mann, H. Tavana , Langmuir, 2014, 30, 9691-9699 
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Modeling Cell Partition 
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Based on Theory of "Flotation" Beyond Gravity Effects 
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Fluctuations in [P] generates Ripplons 
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The Very Low Interfacial Tension 
Suggests A Complex Interface 

For Example: 
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Undulating Mode 
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Squeezing Mode 
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Footprint of the incident beam 
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Capillary waves for measuring 
mechanical properties of Monolayers 


# Mann, J. A., Crouser, P. D., Meyer, W. V., 

Surface Fluctuation Spectroscopy 
By Surface-Light-Scattering Spectroscopy. 

Applied Optics (24) 4092-4112 (2001) 
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Y x ( visco - elastic parameters ) « 1 


The spectrum function G(Parm,q; freq) is derived using ^q«l 
But including all known surface and volume effects. 



Optics For Surface Light Scattering Spectroscopy 
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Al alloy 


Detector-1 st order spot 
Signal goes to correlator 


Laser beam in 


Micrometer (one of three) 


Total internal reflection 
(Water, pentane, vapor interface) 


0-order beam stop 
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Power (mw) 


The Image of the 500 1/cm Phase Grating Water/Vapor Interface 
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Displacement (|jm) 



Power (mW) 


Power Measured at the detector plane: 
0-order spot and the +1, -1 order spots 
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Displacement (|im) 


Extended Correlation Function 


Orders 1 q=503.52 1/cm 
Order 2 q=925.6 1/cm 
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<E (0)E(t)> 


Correlation Function for Capillary Waves of 

0.2 nm rms Amplitude 
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KSV Langmuir Monolayer System with Brewster 

Angle Microscopy (BAM) 
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l,2-bis(10,12-Tricosadiynoyl)-sn-Glycero-3- 

Phosphoethanolamine 




Pattern Formation in Langmuir films of Chiral Lipids 
Prem Basnet, E. K. Mann, S. Chaieb 


l,2-bis(10,12-Tricosadiynoyl)-sn-Glycero-3- 


Phosphoethanolamine] 



Nucleation t = 0 sec Growth t = 4.3 Sec Spiral t = 38.6 sec 
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Determination of a Line-Tension 
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Slope = 5.90 mN/m 
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One Conclusion: 


SLSS + BAM! 
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Case School of Engineering and Kent State University (physics department) 
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An "Acceptable" Correlogram 
And a "Precise" FFT Spectrum 
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The Variation of the Second Moment 

of the Spectrum 
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4-octyl-4-cyanobiphenyl (8CB) 


Now To Combine BAM and SLSS 



and viscoelasticity 
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NASA Application: CVB-2 
(Constrained Vapor Bubble) 
Wickless Heatpipe Experiment 
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Grating Constant Determined Against Three 
Fluids of Known Surface Tension 

q = 1022.1 1/cm 




Correlation Function 


Correlation Function and its FFT 
50% Mixture Pentane and 2-Methyl Pentane 


Correlation Function 
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Power Spectrum 
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We Expected a Langmuir Fit! 
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The Density of the Mixtures Were 

Measured 



<|> (2-Methyl-Pentane) 


This data justifies the Linear 
combining rule used 
In estimating Yl. 
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